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DETAILED ACTION 

Response to Amendment 
1 . The Applicant has amended the independent claims 1 and 1 0 to over come the 3 5 
U.S.C. 102(b) rejection, which was anticipated by Derderian et al. The examiner has reviewed 
the amendments and the claims will be further examined below. 



Claim Rejections - 35 USC § J 03 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1, 3, 5, 8-10, and 13-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent No. 5,773,363 Derderian et al. 

2. Referring to claim 1 , an integrated circuit, comprising: a silicon substrate, (Figure 2 #32); 
an insulating layer, (Figure 2 #36), formed on an upper surface of the substrate, (Figure 2 #32), 
wherein a contact opening is formed in the insulating layer, (Figure 2 #36), wherein the contact 
opening extends from an upper surface of the insulating layer, (Figure 2 #36), to the upper 
surface of the substrate, (Figure 2 #32); a conductive contact deposited in the opening in a 
manner such that the conductive contact, (Figure 2 #41), directly contacts the upper surface of 
the substrate, (Figure 2 #32), wherein the conductive contact, (Figure 2 #41), comprises a 
titanium layer, (Col. 5 Line 30), interspersed with titanium silicide, (Col. 1 Lines 53-60), where 
in a substantial portion of the titanium silicide is interspersed in the titanium prior to 
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depositing in the opening, (See ** below); a conductive contact fill, (Figure 2 #42), deposited 
on an upper surface of the conductive contact, (Figure 2 #41), in a manner such that the contact 
fill, (Figure 2 #42), fills substantially the entire contact opening, wherein the contact fill, (Figure 
2 #42), comprises titanium nitride, (Col. 5 Lines 34-35). 

** Initially, and with respect to claims 1 and 10, note that a "product by process" claim is 
directed to the product per se, no matter how actually made, In re Hirao . 190 USPQ 15 at 17 
(footnote 3). See also In re Brown , 173 USPQ 685; In re Luck . 177 USPQ 523; In re 
Wertheim , 191 USPQ 90 (209 USPQ 554 does not deal with this issue); In re Fitzgerald . 205 
USPQ 594, 596 (CCPA); In re Marosi et aL 218 USPQ 289 (CAFC); and most recently, In re 
Thorpe et al. , 227 USPQ 964 (CAFC, 1985) all of which make it clear that it is the final product 
per se which must be determined in a "product by process" claim, and not the patentability of the 
process, and that, as here, an old or obvious product produced by a new method is not patentable 
as a product, whether claimed in "product by process" claims or not. Note that Applicant has 
burden of proof in such cases as the above case law makes clear. 

As to the grounds of rejection under section 103, see MPEP § 21 13 

The amendment filed on 1-10-03 has added limitations that involve the process of making the 
device, which the limitations do not show a substantial difference in the structural integrity 
between the prior art, (Derderian et al.), and the Applicants claimed language. 

3. Referring to claim 3, an integrated circuit, wherein the titanium layer interspersed with 
titanium silicide comprises approximately 10 % silicon. 

Derderian et al. teaches the claimed invention in claim 3 except for the exact measurements of 
amount of Silicon that was diffused with the titanium layer. 

Note that the specification contains no disclosure of either the critical nature of the claimed 
dimensions or any unexpected results arising therefrom. Where patentability is said to be based 
upon particular chosen dimensions or upon another variable recited in a claim, the Applicant 
must show that the chosen dimensions are critical. In re Woodruff 919 F.2d 1575, 1578, 16 
USPQ2d 1934, 1936 (Fed. Cir. 1990). 



4. Referring to claim 5, an integrated circuit, wherein the upper surface of the substrate, 



(Figure 2 #32), comprises a junction region, (Figure 2 #34 and Figure 1 #16 & Col. 3 Line 14). 
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t 5. Referring to claim 8 ? an integrated circuit, wherein the titanium rich titanium silicide 
layer is deposited over the upper surface of the insulating layer. 

Derderian et al. teaches the claimed invention in claim 3 except for the exact measurements of 
amount of Silicon that was diffused with the titanium layer. 

Note that the specification contains no disclosure of either the critical nature of the claimed 
dimensions or any unexpected results arising therefrom. Where patentability is said to be based 
upon particular chosen dimensions or upon another variable recited in a claim, the Applicant 
must show that the chosen dimensions are critical. In re Woodruff , 919 F.2d 1575, 1578, 16 
USPQ2d 1934, 1936 (Fed. Cir. 1990). 

6. Referring to claim 10, a contact structure having a contact opening formed over a junction 
region, (Figure 2 #34 and Figure 1 #16 & Col. 3 Line 14), in a silicon substrate, (Figure 2 #32), 
comprising: a conductive contact layer, (Figure 2 #41), comprising titanium, (Col. 5 Line 30), 
interspersed with titanium silicide, (Col. 1 Lines 53-60), wherein the conductive contact layer, 
(Figure 2 #41), is deposited directly on an upper surface of the silicon substrate, (Figure 2 #32), 
over the junction region, (Figure 2 #34), wherein the titanium silicide in the conductive contact 
layer, (Figure 2 #41), reduces consumption of silicon from the junction region, (Figure 2 #34), 
wherein a substantial portion of the titanium silicide is interspersed in the titanium before 
the conductive contact layer is deposited in the opening, (See ** above); during a silicidation 
reaction between silicon in the substrate and titanium in the conductive contact layer, (Figure 2 
#41 and Col. 1 Lines 53-60); a diffusion barrier layer, (Figure 2 #42 & Col. 1 Lines 8-10 & Col. 
5 Lines 34-35), formed on an upper surface of the conductive contact layer, (Figure 2 #41); a 
contact fill, (Figure. 1 #42), formed on an upper surface of the diffusion barrier layer, (Figure 2 
#42 & Col. 1 Lines 8-10 & Col. 5 Lines 34-35), wherein the contact fill comprises titanium 
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^ nitride, (Figure 2 #42 & Col. 1 Lines 8-10 & Col. 5 Lines 34-35), wherein the titanium nitride 
fills substantially the entire contact opening. 

7. Referring to claim 12, a contact structure, wherein the diffusion barrier layer comprises 
titanium nitride, (Figure 2 #42 & Col. 1 Lines 8-10 & Col. 5 Lines 34-35). 

8. Claims 9, and 13-18 are product by process claims and the applicant elected for the 
device filed on 8-23-02. 

Initially, and with respect to claims 9, and 13-18, note that a "product by process" claim is 
directed to the product per se, no matter how actually made, In re Hirao , 1 90 USPQ 1 5 at 1 7 
(footnote 3). See also In re Brown . 173 USPQ 685; In re Luck , 177 USPQ 523; In re 
Wertheim , 191 USPQ 90 (209 USPQ 554 does not deal with this issue); In re Fitzgerald . 205 
USPQ 594, 596 (CCPA); In re Marosi et aL 218 USPQ 289 (CAFC); and most recently, In re 
Thorpe et al., 227 USPQ 964 (CAFC, 1985) all of which make it clear that it is the final product 
per se which must be determined in a "product by process" claim, and not the patentability of the 
process, and that, as here, an old or obvious product produced by a new method is not patentable 
as a product, whether claimed in "product by process" claims or not. Note that Applicant has 
burden of proof in such cases as the above case law makes clear. 

As to the grounds of rejection under section 103, see MPEP § 21 13 



Claim Rejections - 35 USC §103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 2, 6, and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 



Patent No. 5,773,363 Derderian et al. in view of U.S. Patent No. 5,963,832 Srinivasan et al. 
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. 9. Referring to claim 2 ; an integrated circuit, wherein the titanium layer interspersed with 
titanium silicide is approximately 50A to 150A thick. 

Derderian et al. teaches the claimed invention in claim 2 except for the exact measurements of 
the titanium and titanium silicide layer, but Srinivasan et al. does in Col. 6 Lines 26-35 with a 
similar invention to Derderian et al.'s. 

Note that the specification contains no disclosure of either the critical nature of the claimed 
dimensions or any unexpected results arising therefrom. Where patentability is said to be based 
upon particular chosen dimensions or upon another variable recited in a claim, the Applicant 
must show that the chosen dimensions are critical. In re Woodruff , 919 F.2d 1575, 1578, 16 
USPQ2d 1934, 1936 (Fed. Cir. 1990). 

10. Referring to claim 6, an integrated circuit, wherein the junction region is less than about 1 
|um deep. 

Derderian et al. teaches the claimed invention in claim 6 except for the exact measurements of 
the junction region, but Srinivasan et al. does in Col. 6 Lines 26-35 with a similar invention to 
Derderian et al.'s. 

Note that the specification contains no disclosure of either the critical nature of the claimed 
dimensions or any unexpected results arising therefrom. Where patentability is said to be based 
upon particular chosen dimensions or upon another variable recited in a claim, the Applicant 
must show that the chosen dimensions are critical. In re Woodruff 919 F.2d 1575, 1578, 16 
USPQ2d 1934, 1936 (Fed. Cir. 1990). 

1 1 . Referring to claim 1 1 , a contact structure, wherein the junction region is less than about 1 
jam deep. 

Derderian et al. teaches the claimed invention in claim 1 1 except for the exact measurements of 
the junction region, but Srinivasan et al. does in Col. 6 Lines 26-35 with a similar invention to 
Derderian et al.'s. 
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.Note that the specification contains no disclosure of either the critical nature of the claimed 
dimensions or any unexpected results arising therefrom. Where patentability is said to be based 
upon particular chosen dimensions or upon another variable recited in a claim, the Applicant 
must show that the chosen dimensions are critical. In re Woodruff . 919 F.2d 1 575 1578 16 
USPQ2d 1934, 1936 (Fed. Cir. 1990). 



Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent No. 
5,773,363 Derderian et al. in view of U.S. Patent No. 6,333,547 Tanaka et al. 



12. Referring to claim 4, an integrated circuit, wherein the contact opening has an aspect ratio 
of at least 10:1. 

Derderian et al. teaches the claimed invention in claim 1 1 except for the aspect ratio, but Tanaka 

et al. does in Col. 10 Lines 42-44 with a similar invention to Derderian et al.'s. 

Note that the specification contains no disclosure of either the critical nature of the claimed 
dimensions or any unexpected results arising therefrom. Where patentability is said to be based 
upon particular chosen dimensions or upon another variable recited in a claim, the Applicant 
must show that the chosen dimensions are critical. In re Woodruff 919 F.2d 1575 1578 16 
USPQ2d 1934, 1936 (Fed. Cir. 1990). 
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Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent No. 
5,773,363 Derderian et al. in view of U.S. Patent No. 5,756,394 Manning. 



13. Referring to claim 7, an integrated circuit, wherein the titanium silicide in the titanium 
layer provides low resistance electrical contacts between the junction region and the silicon 
substrate. 

Derderian et al. teaches the claimed invention in claim 7, but does not give an explanation of 
why and how the titanium silicide contact with the silicon substrate is a benefit in the design as 
claimed in claim 7. Derderian et al. does have all the physical elements so it would be obvious 
to one skilled in the art to know that the connection provides a low resistance contact. A 
published explanation can be found in Manning's teachings 



Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 
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Ashortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Victor A Mandala Jr. whose telephone number is (703) 308-6560. 
The examiner can normally be reached on Monday through Thursday from 8am till 6pm.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Nathan Flynn can be reached on (703) 308-6601 . The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 308-7722 for regular 
communications and (703) 308-7724 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 



final action. 



VAMJ 

March 11,2003 




